SUMMARY The cellularity of 104 primary breast carcinomata was determined by semiautomated image analysis to allow the relation between cellularity and oestrogen receptor content values to be assessed. The oestrogen receptor content of tumours detected by a steroid binding assay showed no correlation with cellularity, although a possible weak negative correlation was observed between tumour cellularity and oestrogen receptor content detected by enzyme immunoassay. It is concluded that there is no single direct correlation between tumour cellularity and oestrogen receptor content.
It is widely accepted that assessment of the presence of oestrogen receptors (ER) in breast carcinomata is of value in predicting prognosis and the response to hormone therapy.' The most widely used method determines receptor content on tissue homogenates. The results, therefore, do not directly take into account what proportion of the homogenised tissue comprises malignant cells rather than collagenous stroma or inflammatory cells, and the cellularity of individual breast carcinomas may vary 10-fold or more." Several studies have tried to show the effect of tumour cellularity of ER content but the methods used assessed cellularity subjectively and produced contradictory findings.'" In this study we assessed cellularity objectively using semiautomated image analysis. The study was designed to allow the relation between cellularity and ER values to be assessed at two different times in an attempt to evaluate any influence of changes in ER assay "performance" and to determine if any difference in cellularity occurred. The data also allowed the two methods of quantitation of ER and their relation to cellularity to be compared.
Material and methods
Patients with a histological diagnosis of primary infiltrating breast carcinoma, in whom tumour ER assays had been performed and for which satisfactory tissue blocks were still available, were selected retrospectively from the Ninewells Breast Survey database. Sufficient histological material was needed so that the cellularity of a tissue section, which was subjectively Accepted for publication 25 May 1989 representative of the tumour as a whole, could be assessed. Fifty consecutive cases which satisfied these criteria were selected from 1983 and 54 from 1986. The latter group had ER data determined by both assay methods (see below). Patients ranged from 28 to 84 years ofage (median 58 years): 32 were premenopausal and 74 postmenopausal at diagnosis.
MICROSCOPIC EXAMINATION
The cellularity of a neoplasm was assessed by image analysis, which was used to determine the proportion of a section of tumour occupied by malignant cells. The method, using the Quantimet 970, has been described in detail elsewhere.'2 Sections stained with haematoxylin and eosin considered to be representative of the tumour were used. Due to the nonuniform distribution of malignant cells in a neoplasm consecutive non-overlapping fields (total magnification x 100) across a section from periphery to centre and back were assessed. This was repeated until a total of 20 fields had been analysed. The average result was calculated and expressed as a percentage of the neoplasm (malignant cells plus stroma) occupied by malignant cells.
OESTROGEN RECEPTORS
The storage of tumour tissue, homogenisation and preparation of cytosol, and determination of oestrogen receptor content by radioligand steroid binding assay (ER-SBA) were as previously described for this laboratory.'3 A Scatchard plot which did not yield a significant linear correlation was considered to indicate that the tumour had no receptor content. '3 In Cellularity and oestrogen receptor content in breast carcinoma The significance of any correlation between cellularity and ER content was tested by determining the correlation coefficient using a non-parametric ranking (Kendall's t method). As multiple correlations were being-performed a result was considered to be significant at a probability of 0-01 or less. Comparison ofcellularity and ER-SBA between 1983 and 1986 was carried out by the non-parametric Mann Whitney In contrast to the findings made by these workers, we observed a possible, albeit weak, negative correlation between cellularity and ER detected by the newer enzyme immunoassay. This assumes that the tissue submitted for biochemical analysis was of a similar cellularity to that used to assess cellularity. In a propective study it may be possible to obtain a better correlation if contiguous samples are taken. The negative correlation between measurement of cellularity and ER-EIA raises the interesting question as to the possibility that the stroma may be producing a local paracrine effect which stimulates the malignant epithelial cells to produce oestrogen receptor.
The lack of a significant correlation between ER content and cellularity could be attributed to the method of expressing oestrogen receptors (fmol/mg tumour cytosol protein). In this paper we have shown that there may be a seven-to 10- 
